Claim 26, line 2 , change /outey to —outermost—; and 

line 3, change "outer/ to —outermost-. 
Claim 28, line 2, change "oj^rfer" to -outermost—. 
Claim 29, line 2, change "outer" to ■^outermost-. 
Claim 30, line/?, change "outer" to -outermost—. 



Claim 31, line 2, change "outerVo -outermost—. 
Claim 32, line 2, change "o^fer" to -outermost—. 
Claim 36, line 6, change "outer" to -outermost-. 
Claim 37, line 6, change "ou^e/^to —outermost—. 

REMARKS 

Favorable reconsideration of this application as presently amended and in light of the 
following discussion is respectfully requested. 

Claims 19-38 are pending, Claims 19-26, 28-32 and 36-37 having been amended by 
way of the present amendment. 

In the outstanding Office Action the Declaration was indicated as being defective; 
Claims 19, 22-25, 31-33 and 35-38 were indicated as being unpatentable over Simmons et al 
(U.S. Patent No. 4,997,995) in view of Hvizd. Jr. et al (U.S. Patent No. 4,3561,723, 
hereinafter Hyizd); Claims 20 and 21 were rejected as being unpatentable over Simmons in 
view of Hvizd and in further view of Elton et al (U.S. Patent No. 5,066,881, hereinafter 
Elton); Claim 26 was rejected as being unpatentable over Simmons in view of Hyizd and in 
further view of Breitenbach et al (U.S. Patent No. 4,785,138, hereinafter Breitenbach) and 
Silver et al (U.S. Patent No. 4,384,944, hereinafter Silver ): Claim 27 was rejected as being 
unpatentable over Simmons in view of Hvizd . Breitenbach, Silver and Cloetens et al (U.S. 

-2- 




Patent No. 4,859,810, hereinafter Cloetens ): Claim 28 was rejected as being unpatentable 
over Simmons in view of Hyjzd and in further view of Yamanouchi et al (U.S. Patent No. 
4,894,284, hereinafter Yamanouchi ): Claim 29 was rejected as being unpatentable over 
Simmons in view of Hyjzd, Breitenbach . Silver and in further view of Yamanouchi : Claim 30 
was rejected as being unpatentable over Simmons in view of Hvizd and in further view of 
Qlsson et al (U.S. Patent No. 4,109,098, hereinafter Olsson); and Claim 34 was rejected as 
being unpatentable over Simmons in view of Hvizd and in further view of Breitenbach . 

The undersigned appreciatively acknowledges the courtesy extended by the Examiner 
in meeting with the undersigned and Mr. Robert Hirt, a representative of the assignee, ABB, 
on December 15, 1999. During the interview the pending claims were discussed and 
contrasted with the asserted prior art, as discussed below. 

In reply, Applicants filed herewith a Substitute Declaration as requested. 

As discussed in the interview, a feature of the present invention is that a high-voltage 
winding is used that includes strands (12), surrounded by a first conductive layer (14), an 
insulating layer (16), and a second conductive layer (18), as shown in the figures. This 
winding made to be high-voltage winding for use in an electric machine. Conventional 
power cables are unsuitable for use as high-voltage windings since, among other things, they 
do not include an outermost layer that has a resistivity in a range or 10 through 500 ohm cm. 
Applicants identified that having a resistivity of the outermost conductive layer being in an 
inclusive range of 1 0 through 500 ohm*cm it is possible to obtain sustained reliable use at 
high-voltages in an electric machine. 

The inventors recognized that in order to use such a structure as a high-voltage 
winding in an electric machine, the insulation must not breakdown as a result of glow 
discharge. Therefore by selecting the outer conductive layer to be connected to a chosen 
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potential, for example earth, the entire length of the cable may be held at the earth potential. 
However if the resistivity is too great, the voltage on the second conductive layer mid-way 
between the grounded points (that is inside the stator) will be so high that there will be a risk 
of glow discharge. This glow discharge should be avoided since it will gradually degrade the 
insulation material and may lead to electric breakdown through the insulation. Thus, the 
present inventors identified that the resistivity of the second conductive layer is a design 
parameter that should be controlled so as to support high-voltage operations. 

The present inventors also recognized that the resistivity cannot be too low in a high- 
voltage winding application because eddy current loses will become to high, thus giving rise 
to thermal stress and risk of shorting. This restriction between the low resistivity and high 
resistivity is explained mathematically at page 16, line 1, equation 2. Accordingly, the high 
end of the resistivity range is limited by a glow discharge threshold and the low end of the 
resistivity range is set by the maximum permissible eddy currents. 

After having recognized that resistivity is a result-effective variable that enables the 
use of cables as high-voltage windings, the inventors performed a series of experiments that 
showed the resistivity of the second conductive layer should be between 10 and 15 ohm*cm 
(see e.g., page 16, lines 4-6). This particular range is reflected in the pending claims. It is to 
be noted that Claim 38 is drafted with "means plus function" claim elements, that invoke an 
interpretation under 35 U.S.C. §112, sixth paragraph. Accordingly, the "means for setting a 
resistivity" corresponds with setting the resistivity in the range of 1 0 through 500 ohm*cm, 
as is the case with the other claims. 

As discussed in the interview, Simmons is directed to an "extra-high-voltage power 
cable" (see e.g., title). While the sole figure in Simmons describes a structure with a 
conductor, semiconductive screens, insulator and outer semiconductive screen, this figure 



merely shows the "core" of the cable. As described at column 2, lines 19-26 the core 
includes each of the components included in the figure. However, the overall cable includes 
more than just a core, namely "conventional outer layers" around the core as explained at 
column 3, lines 7-10. Thus the overall cable described in Simmons is a conventional power 
cable, that does not have an outermost semiconductive layer, but rather a conventional outer 
layer which is typically a metal or other ungrounded material having a resistivity outside of 
the 10 to 500 ohm*cm range. The criticality of the resistivity in an outermost layer for a 
conventional power cable is less important than for a winding since the power cable is not 
confined in a small location as would be the case with an electric machine, but is rather 
stretched out over many miles. Accordingly, Simmons need not be concerned about the 
thermal build up associated with cables that would have high eddy current losses, or arching 
to adjacent structures. Thus it is respectfully submitted that Simmons does not disclose the 
claimed structure, which includes an outermost conductive layer that surrounds the insulating 
layer. 

The outstanding Office Action asserts that, if only the core of the power cable in 
Simmons were used, the outer semiconducting layer would in all likelihood have a resistivity 
in the range of 1 to 1 million ohm*cm, as is described in Hvizd (see e.g., column 2, lines 66- 
67) which overlaps the claimed range. The outstanding Office Action recognizes that Hvizd 
has a different structure than the insulated conductor presently claimed, although Hvizd is 
asserted for its teaching of a wide range of resistivity values for different semiconducting 
materials. More particularly, the basis of the rejection is that because Hvizd describes that a 
semiconducting material may range from I to 1 million ohm*cm and that range overlaps with 
the claimed range of 10 to 500 ohm*cm, then the outstanding Office Action has created a 
prima facie case of obviousness. 




As explained in MPEP §2.144.05, Applicants can rebut a prima facie of obviousness 
based on overlapping ranges by showing the criticality of the claimed range. In the case of In 
re Woodruff . 919 F.2d 1575, 16 USPQ2d 1934 (Fed. Cir. 1990) when ranges overlap one 
another Applicants may overcome an obviousness rejection if the particular range is critical 
in showing that the claimed range achieves unexpectedly good results. In another case, In re 
Wavmouth and Kourv 182 USPQ, 290-294 (CCAP 1974) it was shown that the prior art 
taught a certain ratio of .0000001 to 1.3 as being an acceptable range of operation. However, 
the claimed invention showed that optimum results may occur between .08 to .75 (a copy of a 
figure showing this improvement is included as an attachment to this amendment). 

As was previously discussed, the present inventors identified that the particular range 
of 10 to 500 ohm*cm is a range that enables the use of this particular type of winding in a 
high voltage electric machine. If a resistivity is above that range, there is a risk of glow 
discharge, and if the resistivity is too far below that range it gives rise to unacceptable levels 
of eddy currents. Accordingly, it was the Applicants that identified that the resistivity was a 
result-effective variable that if restricted between 10 to 500 ohm*cm, would provide an 
enabling structure for use as a high voltage winding in an electric machine. 

The claimed range is very narrow with respect to the asserted range and there is 
nothing in the asserted prior art that would teach or suggest that this particular range would 
provide the optimum results that Applicants have identified. 1 Accordingly, for the reasons 
discussed above, it is respectfully submitted that in addition to the structural differences 
between the claimed invention and the asserted prior art (namely the "outermost" 
semiconducting layer), Applicants have also rebutted the prima facie case of obviousness, by 
explaining why the claimed range is critical for high-voltage winding applications in 

1 The claimed range is .049% of the range described in Hvizd . 
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electrical machines and provides the unexpectedly good results, namely to provide an 
enabling high- voltage winding structure where others have been unsuccessful in providing 
the same. 

As each of the independent claims have been rejected over these two references, and 
the claims have been amended to reflect the structural difference regarding the second 
semiconductor layer being an outermost layer, it is respectfully submitted that each of these 
claims is patentably distinguishing over the asserted prior art. Furthermore, it is described 
herein that the resistivity of the outermost layer is the result of Applicants having identified 
the resistivity as a result-effective variable that was not taught or suggested by the prior art. 
As discussed in the interview, because the primary reference of Simmons in view of Hvizd 
does not teach or suggest all the elements in the independent claims, it is respectfully 
submitted that features of the tertiary and quaternary references, are also absent in their 
teachings in regard to the above described features. 
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Consequently, in view of the present amendment and in light of the above remarks, it 
is respectfully submitted that the invention defined by Claims 19-38, as amended, is 
patentably distinguishing over the prior art. The application is therefore believed to be in 
condition for formal allowance and an early and favorable reconsideration of this application 
is therefore requested. 
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